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CHMMETPHfl OPTOHEKTH^ H ^HIJMEMH^ 

© F. C. CjiiocapeB, JO. T. BepyjiauiBHjiH 

AHajiH3 njiaHa CTpoeHHH optohckth# noKa3biBaeT, hto CBoGoflHOXCMBymMe nojiOBbie 
oco6h HMeiOT GnjiaiepajibHyio CHMMeipMio, a napa3HTHHecKHM mia3M0OTM aHaKCOHeH. BceM 
HepBeo6pa3HbiM CTa^HHM XH3HeHHoro UMKJia aHUMeMMA cBOMCTBeHHa 6oJiee npocian MOHa- 
KCOHHan reTeponojrapHaa CHMMeTpMH, a mx HH(J)y3opHO(})opM 6HJiaTepajibHO-CHMMeipHHeH. 


(Dicyemida (Van-Beneden, 1876) (=Rhombozoa)) h opTOHeK- 
THAbi (Orthonectida (Giard, 1877)) — MajiOH3yneHHbie rpynnbi mopckhx napa- 
3HTHHecKHx 6ecno3BOHOHHbix, oO'beaHHneMbie b ojxim ran Mesozoa. 3tot Tun 
6bui ycTaHOBJieH rojuianacKHM 300JioroM BaH EeHe^eHOM b 1876 r. ,zuifl onncaH- 
Hbix k TOMy BpeMeHH Dicyemida. OcHOBaHHeM £Jin BbmejieHHH HOBoro THna no- 
cjiyxcHjia o6man npocTOTa opraHH3anHM jxunnQMujx, KOTopa h He no3BOJiHJia ot- 
Hec™ hx k HacTOHimiM MHoroKJieTOHHbiM. CaMO Ha3BaHne OTpaxcaeT npe^ciaB- 
jieHHe o nojioxceHHH otoh rpynnbi Ha (|)HJioreHeTHHecKOM £peBe. Bot hto nmueT 
06 3tom caM BaH BeHe^eH: «Mesozoa no CBoen opraHH3aijHH 3HaHHTe;ibHO npo- 
me Bcex H3BecTHbix Metazoa h He oGjia/iaioT KaKHMH-jm6o ^H^xfcepeHUHpoBaH- 
HblMH OpraHaMH H BHyTpeHHHMH nOJIOCTHMH. Hx MHOrOKJieTOHHOCTb B03Bbima- 
eT hx uajx Protozoa, no MoeMy mhchhio, hm cne^yeT otbccth npoMexcyTOHHoe 
MecTO h co3,aaTb ^jih hhx ocodbiH THn — Mesozoa» (nepeBO,a Ham). TpammH- 
ohho opTOHeKTH,zt h mmHeMH jx noMemaioT b 0£hh THn. HanHHan c BaH BeHe^e- 
Ha (Van-Beneden, 1882), 3Ty TOHKy 3peHHH c paaoM oroBopoK no/mepxcHBaiOT 
MHorne 30ojioth (Caullery, 1961; Mbbhob, 1983, h up.). Ozmaxo paztoM bbtopob 

POACTBO OpTOHeKTH^ H ^HIJHeMHZt He npH3HaeTCH HJIH CTaBMTCH UOJX COMHeHHe 

(Kozloff, 1990, 1992, h ap.). 

Bonpoc O TMne CHMMeTpHM OpTOHeKTH^t H £HUHeMH£ CneUHaJIbHO HHKeM He 
paccMaTpMBajiCH. Ojxhzlko o6ineH3BecTHO, hto ran CHMMeTpHM — o^hh m 3 6a- 
3HCHbix npH3HaKOB, BxozmmMX b npoMopcJiojiorHHecKyK) XapaKTepMCTHKy Bcex 
KpynHbix TaKCOHOB xcHBOTHbix (BeKJieMHmeB, 1964). B eooTBeTCTBHH c cymecT- 
ByioinHMH jx o chx nop npe^CTaBjieHHHMH o npHcymeM Mesozoa Tnne chmmct- 
pHH HeKOTopbie HccjieaoBaTejiH (Westheide, Rieger, 1996; Ruppert et al., 2004) 
npe^nojioxHTejibHO noMemaioT 3Ty rpynny Mexcy aHaKCOHHbiMH ryOxaMH (Pori- 
fera) h pa^najibHO CHMMeTpHHHbiMH KHmeHHonojiocTHbiMH (Coelenterata). B jxeti- 
CTBHTeJIbHOCTH XCe OTCyTCTBHe KOppeKTHOrO aHaJIH3a CHMMeTpHM OpTOHeKTH/I, H 

OTUHeMH jx He no3BOJineT othccth hx hh k Radiata, hh k Bilateria. 

HacTonman pa6oTa npe^cTaBJineT co6oh nonbiTKy onpe^ejiHTb ran chmmct- 
pHH OpTOHeKTH# H JXmXHQUUJX, OTTaJIKHBaHCb OT COBpeMeHHbIX ^aHHblX nO HX 
MOp(|)OJIOrHH. 
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Chmmctphh Orthonectida. >Kn3HeHHbiH uhkji opTOHeKTHU BKjnonaeT 
CMeHy UByx noKOJieHHH: napa3HTHnecKoro ruia3MOUHH h CBobouHOXtHByiuHx no- 
jiOBbix oco6en (peace — repMacjjpouHTOB). Ilocjie KonyjinuHH nojiOBbix oco6en 
B CaMKe pa3BHBaeTCH JIHHHHKa. IlOKHHyB MaTepHHCKHH OpraHH3M, JIHHHHKH 3a- 
paXCaiOT HOBbIX HCHB0THbIX-X03HeB, B KOTOpbIX H npeo6pa3yiOTCH B IIJia3MO,aHH 

(Caullery, 1961; Kozloff, 1990; Slyusarev, 1994). 

njiaaMO^HH OpTOHeKTHA pa3paCTaiOTCH BHyTpH TKaHeH X03HHHa H He HMeiOT 
onpe^ejieHHOH (J)opMbi (Slyusarev, Miller, 1998). TojibKO b oco6bix, peuKHx cny- 
na hx, Korua napa3HTbi jiOKajiH3yiOTCH b uejioMHnecKOH nojioc™ xo3HHHa, ohh 
HHor^a npHHHMaiOT OBajibHyio hjih rpymeBHUHyio (jjopMy. njia3MOUHH opTOHeK- 
aojDKHbi 6biTb oxapaKTepH30BaHbi KaK aHaKCOHHbie (JiopMbi. y ^pyrnx mho- 
roKjieTOHHbix napa3HTOB cjjopMHpoBaHHe aHaKCOHHoro Tejia y napa3HTHnecKHx 
CTa^HH BCTpenaeTCH uocTaTOHHO peuKO. 3to xapaKTepHO, HanpHMep, ujih MaTe- 
Phhckhx cnopouHCT HexoTopbix TpeMaTOu (Galaktionov, Dobrovolskij, 2003) h 
napa3HTHnecKHx paKOB Rhizocephala. 

MenHHKOB (Metschnikoff, 1881) nojiaraji, hto opTOHeKTHuaM cBOHCTBeHHa 
CTporan paunajibHan chmmctphh, aHajiorHHHan chmmctphh Cnidaria. Oh cpaBHH- 
Baji CBo6o,aHoxcHBymHx caMOK h caMuoB optohckthu c njiaHyjiaMH KHinenHono- 
JTOCTHblX. O^HaKO Heo6xO£HMO nOUHepKHyTb, HTO B TO xce BpeMH OH CaM OTMeTHJI 
HeKOTopbie npH3HaKH 6njiaTepajibHOH chmmctphh y caMOK Rhopalura ophiocomae. 

MajiaxoB (1990) Ha ocHOBaHHH HMeiomuxcH y Hero TojibKO jiHTepaTypHbix 
aaHHbix onpeuejinji chmmctphio cBoOouHoacHBymnx caMuoB h caMOK opraHeK- 
th jx KaK MOHaKCOHHyio reTeponojinpHyio. TaKOH ran chmmctphh cbohctbch jih- 
HHHKaM TaK Ha3bIBaeMbIX «HH3UIHX MHOrOKJieTOHHbIX» — rybOK H KHUieHHOnO- 
JlOCTHblX. 

ITo MHeHHio TaHHKH (Tajika, 1979), HajiHHHe jxb yx nojiOBbix nop y caMua Ci- 
liocincta akkeshiensis uojdkho roBopHTb b no;ib3y npHHHCJieHHH optohckthu k 
6HJiaTepaJIbHO CHMMeTpHHHbIM XCHBOTHblM. OjIHaKO, Ha Ham B3num, 3TO yTBepXC- 
ueHHe cjia6o apryMeHTHpoBaHO h He nojucpenjieHO peajibHbiM (JiaKTHnecKHM Ma- 
TepnajioM. Hejib3H He OTMeTHTb, hto pm aBTopoB othocht optohckthu jih6o k 
pa^HajibHO-, jih6o k 6HJiaTepajibHo-cHMMeTpHHHbiM xchbothmm Boobme 6e3 Ka- 
khx-jih6o o6t>hchchhh (Westheide, Rieger, 1996; Ruppert et al., 2004). 

HMeiomHecfl b HameM pacnopnaceHHH codcTBeHHbie uaHHbie h npHBOuHMbie 
b jiHTepaType c^aKTbi no3BOJiHK>T 3aHOBO npoaHa;iH3HpoBaTb oco6chhocth chm- 
MeTpHH y OpTOHeKTH^. njiaBaiOT CaMUbI H CaMKH, HCnOJIb3yH peCHHHHyiO JIOKO- 
mouhk), h bo BpeMH jx BHxceHHH BpamaiOTCH Bjxonh nepeuHe-3auHen OCH TQJIB 
o6mhho npoTHB nacoBOH CTpejiKH (Atkins, 1933; Lang, 1954; Kozloff, 1990; Sly¬ 
usarev, 1994). nepe^HHH KOHeu y optohckthu onpeuejineTCH He TojibKO nojio- 
xceHHeM Tejia bo BpeMH ubhxcchhh. B HeKOTopbix cjiynanx oh xopomo BbipaaceH 
MopcJ)OJiorHHecKH. TaK, y caMua Rh. ophicomae nepeuHHH KOHeu pacumpeH h 
3aocTpeH (Kozloff, 1992), a y caMua Rh. litoralis (IIItchh, 1953) nepeuHHH KO¬ 
Heu CHjibHO cyaceH, a 3auHHH CHJibHO pacmHpeH. HaMH y caMOK H3 poua Intoshia 
6bui obHapyaceH coctohiuhh H3 3 KneTOK peuenrap, pacnojioaceHHbin Ha nepeu- 
HeM KOHue Tejia (Slyusarev, 1994). Y Bcex H3yneHHbix k HacTonmeMy BpeMeHH 
opTOHeKTHu (h caMUOB, h caMOK) HMeeTCH reHHTajibHan nopa (Kozloff, 1992; 
Slyusarev, 1994). Y acHBOTHbix o6ohx nojiOB OHa jieac ht b cpeuHen nacra Tejia 
hjih b toh hjih hhoh Mepe cuBHHyra Bnepeu. TaKoe nojioaceHHe reHHTajibHOH 
nopbi b coneTaHHH c uH^epeHunpoBKOH nepeuHero h 3auHero kohuob Tejia, Ha 
Ham B3TJ1HU, nOJIHOCTbK) HCKJHOHaeT B03MOXCHOCTb TpaKTOBKH CHMMCTpHH nOJIO- 

Bbix oco6en optohckthu KaK paunajibHOH h jx aace uByjiyneBOH. nocjieuHHH xa- 
paKTepHa ujih rpebHeBHKOB (Ctenophora). Ee sneMeHTbi BCTpenaiOTCH h y hcko- 
Topbix Anthozoa. 
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IlepeflHHH KOHeu caMKH opTOHeKTH/mi Rhopalura philinae, KOHTpacT HoMapcKoro. 
^ — rojiOBHOH raHrjiHH, n — nojiOBaa nopa. MacuiTa6Haa JiHHeiiKa — 20 mkm. 

The anterior end of orthonectid female Rhopalura philinae , Nomarski contrast. 


HaMH 6bijio Hccjie^OBaHO CTpoeHHe MbimeHHon cncieMbi y 3 bh^ob caMOK 
opTOHeKTH^t: Rh. litoralis, L linei, I. variabili. HecMOTpn Ha cymecTBeHHbie pa3- 
jihhhh Me^zty hhmh, MbimeHHafl cncieMa 3thx bh^ob HMeeT neTKO BbipaxceHHyio 
6HjiaTepajibHyio cHMMeTpuio (Slyusarev, Manylov, 2001). MycKyjiaTypa caMifOB 
po,aa Intoshia Toxce HMeeT othctjihbo BbipaxceHHyio OnjiaTepajibHyio CHMMeTpHio. 
Ko3jiob (Kozloff, 1969) y caMijOB Rh. ophiocomae onHCbmaeT 3 ochobhmx «co- 
KpaTHMbix CTBOJia». AHajiH3 npHBoztHMbix hm HJunocTpauHH no3BOJiHeT yTBepxc- 
.ztaTb, hto MbimeMHan CHCTeMa stoto BH,zta Taxxce 6HJiaTepajibHa. H TOJibKo y 
caMuoB Rh. litoralis moxcho roBOpHTb o 6npa,aHajibHOH chmmctphh hx Mbimen- 
HOH CHCTeMbl. 

HaH6ojiee cjioxceH Bonpoc o nojioxceHHH y optohckth# wpcajibHOH h bch- 
TpajibHOH noBepxHOCTeH Tejia. npn pecHHHHOM cnoco6e jx bhxcchhh, Konia Te- 
JTO OpTOHeKTH^bl ITOCTOHHHO BpamaeTCH B£OJIb IipOtfOJIbHOH OCH, HCTKOH JX H(])- 
4>epeHUHauHH cnHHHOH h OpioiimoH noBepxHOCTeH oxcn.aaTb He npHxo^HTCH. 
MbI CKJIOHHbl CHHTaTb, HTO CTOpOHa Tejia, Ha KOTOPOH HaXO^HTCH reHHTaJIbHan 
nopa, aojiacHa paccMaTpHBaTbcn KaK BeHTpajibHan, a npoTHBonojioxcHan en — 
KaK .aopcajibHan. OcHOBaHHeM ju m stoto cjiyxcHT pm nojiyneHHbix HaMH ,aaH- 
hmx. Ha CTopoHe Tejia, npoTHBonojioxcHon toh, Ha kotopoh pacnojiaraeTcn re- 
HHTajibHan nopa, jioKajiH3yeTCH cipyKTypa, KOTopyio Mbi npe^nojioxcHTejibHO 
paccMaTpHBaeM KaK raHrjiHH (cm. pncyHOK). Cpe^H Metazoa Mbi He 3HaeM npn- 
MepOB, Kor2ta y OnjiaTepajibHO-CHMMeTpHHHbix xchbothmx raHrjiHH Haxo^Hjicn 
6bi Ha OpiouiHOH CTopoHe, a nojiOBoe OTBepcrae — Ha cnHHHOH. V HeKOTopbix 
TypOejuiHpHH nojiOBoe OTBepcrae MoxceT pacnojiaraTbcn Ha cnHHHOH CTopoHe, 
ho npn 3 tom h tojiobhoh raHrjiHH Bcer^a coxpaHneT cBoe ,aopca^bHoe nojioxce- 
HHe (MBaHOB, MaMKaeB, 1973). 

flaHHbie MOJieKyjinpHOH 6hojiothh no aHajiH3y 18S pnOocoMajibHOH PHK 
Rh. ophiocomae xoporno corjiacyiOTcn c npHBe/tcHHbiMH Bbiine cooOpaxceHHH- 
mh. PmoM aBTOpOB (Hanelt et al., 1996; AneiiiHH h ztp., 1999, h jxp.) 6buio no- 
Ka3aHO, hto no 3TOMy npn3HaKy opTOHeKTH^bi 6jinxce Bcero k Bilateria — Tri- 
ploblastica, xoth h otctoht ot hhx ^ociaTOMHO ztajieKO. KaK OTMenaiOT AjieuiHH 
h ,ap. (1999), opTOHeKTH2taM npncymn HeKOTopbie oco6eHHOcra cTpyKTypHoro 
CTpoeHHH 18S pnbocoMajibHOH PHK, KOTopbie HHKorzta He BCTpenaioTCH y Coe- 
lenterata. Otmcthm, hto npn npnMeHeHHH KjiaztHCTHnecKoro aHajiH3a c ncnojib- 
30BaHneM .aaHHbix no 18S pnOocoMajibHon PHK, opTOHeKTH^bi MoryT BbicTy- 
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naTb KaK cecTpHHCKan rpynna no OTHomeHHio k Bilateria. Bee ynoMHHyTbie Bbi- 
uie (J)aKTbi no3BOJiHK)T onpe,aejiHTb CHMMeTpHio CBoSojtHOXHBymero nojiOBoro 
noKOJieHHH opTOHeKTH,a KaK CTporo 6njiaTepajibHyio. 

JIhhhhkh opTOHeKTH,a njroxo H3yneHbi, TeM He MeHee y hhx MopcjiojiorHHe- 
ckh h (J)yHKUHOHa;ibHO xopoino BbipaxceH nepeziHHH KOHeu Tejia. Oh HeceT cne- 
unajiH3HpoBaHHbie kjictkh, oneBHjtHO oOjiernaioinHe npoHHKHOBeHHe jihhhhkh 
B X03HHHa. 3t0 n03B0JTHeT rOBOpHTb O TOM, HTO JIHHHHKH OpTOHeKTHJt HMeiOT 
MOHaKCOHHyio reieponojinpHyio CHMMeTpmo. 

CnMMeTpHH Dicyemida. 06ihhh njiaH CTpoeHHH, a cjiejiOBaTejibHO, 
h CHMMeTpHH nepBeo6pa3Hbix noKOJieHHH OTUHeMH# (HeMarareH—ocHOBaTejib, 
nepBHHHbie HeMaToreHbi, BTopHHHbie HeMaToreHbi h poMdoreHbi) ojtHHaKOBa 
(Lapan, Morowitz, 1975; MajiaxoB, 1990). CnocoOHOCTb k pecHHHHOMy jtBHXce- 
hhk) ^HuneMHa no3BOjineT jierKO H^eHTH^HUHpoBaTb y hhx nepeaHHH h 3a^HHH 
KOHUbi Tejia. IIoKpoBHbie KJieTKH otuhcmh jx Taioxe neTKO oOHapyxomaioT nepejt- 
He-3a/iHK)io nojinpHocTb. TaK, KajiOTTa 6e3oniH6oHHO MapKnpyeT nepejiHHH ko- 
Heu Tejia. Mhothc aBTopbi onpejtejunoT CHMMeTpHio nepBeo6pa3Hbix noKOjie- 
hhh KaK OnjiaTepajibHyio (BeKjieMHineB, 1964; Lapan, Morowitz, 1975; Ma- 
JiaXOB, 1990). OziHaKO HHKaKHX CTpyKTyp, n03B0JIHI01UHX HeTKO H 0£H03HaHH0 
BbiziejiHTb CTopoHbi Tejia nepBeo6pa3Hbix noKOJieHHH, HeT. HHKaKnx npH3HaKOB 
BbipaxceHHOH OnjiaiepajibHOH chmmctphh hh b pacnojioxceHHH KjieTOK Kajuio- 
Tbl, HH B pacnOJIOXCeHHH HapyXCHbIX peCHHHHbIX KJieTOK, HH B CTpOeHHH oce- 
boh KJieTKH, Ha Ham B3rjiHjt, oOHapyxcnTb He yztaeTCH. Ha ocHOBaHHH npHBejteH- 
Hbix Bbirne jtaHHbix moxcho CHHTaTb, hto Bee nepenHCJieHHbie (J)a3bi xcH3HeHHoro 
UHKjia jtHuneMHjt HMeiOT MOHaKCOHHyio reTeponojinpHyio CHMMeTpHio. 

HH(J)y30pH0(J)0pMbI JtHUHeMHJt HeCOMHeHHO 6HJiaTepaJlbHO-CHMMeTpHHHbie 
opraHH3Mbi (Lapan, Morowitz, 1975; MajiaxoB, 1990). ^aHHbie MOJieKyjmpHOH 
(J)HJioreHeTHKH noKa3biBaiOT, hto OTuneMHjtbi 3aHHMaiOT nojioxceHne, 6;iH3Koe k 
Radiata. Ha (JmjioreHeTHHecKHX cxeMax ohh OKa3biBaiOTCH cecTpnHCKOH rpyn- 
noii Radiata (Winnepenninckx et al., 1998; Zrzavy et al., 1998). no mhchhio Ho- 
to h 3hro (Noto, Endoh, 2003), jtHuneMHjtbi, bo3moxcho, nponcxojtHT npHMO ot 
npOTHCTOB, a HMeHHO — OT HH(J)y30pHH. 

H3JioxceHHbie Bbirne cjiaKTbi no3BOJiHK)T cjtejiaTb 2 3aKjnoHeHHH. Optohckth- 
ttbi ttojixcHbi 6biTb OTHeceHbi k Bilateria. Hto xce KacaeTcn jtHuneMHji, to y hhx 
b xcH3HeHHOM uHKjie coneTaiOTCH (J)pa3bi, xapaKTepH3yiomHecH MOHaKCOHHOH 
reTeponojinpHOH CHMMeTpneH (nepBeoo6pa3Hbie nomneHHfl) h OnjiaTepajibHO- 
CHMMeTpHHHbie HH(J)y3opHO(J)opMbi. Ha Ham B3rjiHjt, 3to CBoeo6pa3ne opraHH3a- 
uhh tiHUHeMHa He £aeT ocHOBaHHH paccMaTpHBaTb hx KaK ynpomeHHbix OnjiaTe- 
pHH HJIH BH£OH3MeHeHHbIX pa^HaT. 

Pa6oTa BbinojiHeHa npn (J>HHaHCOBOH nojmepxcKe Pocchhckoto (J>OH£a (J)yH- 
aaMeHTajibHbix nccjieziOBaHHH (npoeKTbi Nq 03-04-63126 h 04-04-48214). 
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SYMMETRY OF ORTHONECTIDS AND DICYEMIDS 
G. S. Slyusarev, Yu. T. Verulashvili 
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SUMMARY 

The analysis of the general structure of orthonectids shows that free-living sexual speci¬ 
mens are bilaterial, while the parasitic plasmodium is anaxonic. All worm-like stages in 
the life cycle of dicyemids are characterized by monaxonic heteropolar symmetry, while 
their infusorioform is bilaterial. 
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